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Maneuvering target motion parameters estimation based on robust

cross—correlation and polynomial chirplet transform

LIN Hua**, ZENG Chao", ZHANG Hai*, JIANG Ge*

(a.Institute of Electronic Engineering; b.Graduate School, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Considering the motion parameter estimation problem for a high—speed maneuvering target with
complex motions, a novel motion parameter estimation algorithm based on the Robust Cross—Correlation
Function(RCCF) and Polynomial Chirplet Transform(PCT), i.e., RCCF-PCT, is proposed. Firstly, after range
profile image enhancement using the power—law transformation, the cross—correlation and robust polynomial
regression operations are adopted to measure the target's motion parameters, which are used for the preliminary
correction of the Range Migration(RM). Then, it employs the PCT to obtain the parameterized Time—Frequency
Representation(TFR) of the Doppler Frequency Migration(DFM) coarsely compensated signal, and estimates the
residual motion parameters with the time—frequency ridge feature extracted from the TFR. Finally, several
numerical experiments are presented to demonstrate the effectiveness.
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Tablel Key parameters of radar and target

parameter value parameter value
carrier frequency 3 GHz integration pulse number 1024
pulse duration 20 ps radar's position/m (0,0, 0)
pulse bandwidth 30 MHz target initial position/km (30, 0, 0)
pulse compression mismatch window type Hamming target radial velocity/(m-s™) (-1021.5,0,0)
sampling frequency 120 MHz target radial acceleration/(m-s™) (-49.03,0,0)
pulse repetition frequency 2 kHz target radial jerk/(m-s™) (-100,0,0)
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Fig.3 Time—frequency representation and time—frequency ridge extraction
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Fig.4 Root mean square errors of the estimated motion parameters of the target
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